OBJECTIVE. Our objective was to examine demographic, cognitive, emotional, and physical factors that predict return to paid employment for people after neurological injury.
may help clinicians and policymakers identify targets for health services and workplace policies to help improve employment outcomes.
In past studies, researchers examined factors related to employment after a neurological injury. White race, younger age at injury, longer time since injury, less severe injury, and more years of education were associated with higher odds of reemployment post SCI, with years of education being the most important predictor (Krause et al., 1999) . In a systematic review, Teodorescu et al. (2017) also found that male gender, younger age at onset of injury, and higher education level and functional independence related to a higher likelihood of return to work after SCI. People ages 17-65 yr who had a stroke were more likely to return to work within 1 yr if they were younger and independent in activities of daily living (ADLs) 28 days after injury (Hackett et al., 2012) . Wang et al. (2014) found that stroke severity, time since injury, and ability to plan and self-regulate (viz., executive function abilities) were related to employment after injury. People experiencing symptoms of depression, anxiety, and cognitive deficits after a TBI were at increased risk for long-term unemployment (Grauwmeijer et al., 2012) . In most studies, researchers reported that demographic characteristics and ADL independence were associated with employment outcomes (Grauwmeijer et al., 2012; Hackett et al., 2012; Ottomanelli & Lind, 2009) . Two studies indicated that cognitive functioning contributed to prediction of employment status (Benedictus et al., 2010; Wang et al., 2014) . In these two studies, the researchers reported a notable relationship between increased odds of return to work and higher cognitive functioning; however, they did not specify which aspects of cognition could be targeted for interventions to improve employment outcomes.
In one study, Ownsworth and Shum (2008) examined the effects of compromised executive function related to productivity outcomes because neurological injuries frequently affect people's abilities to multitask and deal with activities requiring higher level skills. These skills are key demands for many jobs (Koenig, 2011) . These authors found that planning, self-regulation, and self-monitoring were related to the level of poststroke productivity and employment outcomes, highlighting the importance of assessing specific aspects of cognitive function, especially executive function, to guide rehabilitation interventions. About 40%-50% of people with SCI have varying degrees of cognitive deficit (Davidoff et al., 1992) , reflecting the frequent co-occurrence of SCI and TBI (Hagen et al., 2010) . Concurrent TBI worsens patient outcomes, especially in those with impairments in processing speed, memory, and executive function (Cohen et al., 2017; Macclocchl et al., 2013 ).
In the current study, we had two specific aims. The first was to describe characteristics of participants who obtained employment postinjury, especially those who obtained full-time versus part-time employment, in consideration of whether employment is with the same employer versus a new employer. The second aim was to identify specific aspects of physical, emotional, and cognitive functioning as predictors of postinjury employment. We defined employment as either full-or part-time paid work. On the basis of an earlier study (Baum et al., 2017) , we characterized cognition in three domains: functional, fluid, and crystallized.
Method

Participants and Procedures
Participants completed all measures under the guidance of a trained and certified tester with a graduate degree in psychology or occupational therapy who provided reasonable accommodations as needed. All testers underwent rigorous training procedures to ensure that testers at all sites followed a standard test administration protocol (Tulsky & Heinemann, 2017) . We developed a training manual, provided in-person training for administering and scoring tests, and certified testers through direct observation of administration of the test battery to a practice participant. Annually, we maintained quality control through site visits, recertification, and double scoring of protocols by study investigators to ensure adherence and minimize drift from the protocol.
This study received ethics approval from the institutional review boards at each of the three collaborating sites, and all participants provided informed, written consent. Participants received an honorarium to acknowledge their research contribution.
Outcome Measure
We administered an occupational outcome questionnaire including items about return to work, time to return to work, job demands, satisfaction, earnings, and pace at work. It can be downloaded at https://wustl.box.com/s/ 3t6rlufhwd23u6q33hfiprrlcjp2pkuc. This measure was validated to determine work outcomes of people after a stroke (O'Brien & Wolf, 2010; O'Neill & Wolf, 2010) . We used two items to operationalize paid employment: (1) "Did you return to work after an injury?" and (2) "Are you currently employed?" Participants who answered no for the first question and chose "employed in a volunteer position" for the second question were defined as not employed.
Physical Function
For mobility, participants indicated whether they used a mobility device and then specified the device they used most often. An occupational therapy practitioner with Assistive Technology Professional certification confirmed their classification as either wheelchair users or ambulators. We found this dichotomous classification to be useful for predicting participation outcomes of people with stroke, TBI, and SCI (Magasi et al., 2018) . For upper extremity functioning, participants completed the Quality of Life in Neurological Disorders-Upper Extremity item bank (Cella et al., 2012) , which was computer administered via the National Institutes of Health (NIH) Assessment Center ® (https://www. assessmentcenter.net/). The Upper Extremity item bank consists of 20 items. We chose it because it assesses one's ability to carry out various activities involving digital, manual, and reach-related functions ranging from fine motor (e.g., "Are you able to turn a key in a lock?") to ADL (e.g., "Are you able to button your shirt?") functioning. Higher scores indicate better functioning. Excellent test-retest reliability (interclass correlation coefficient [ICC] = .88) and internal consistency (Cronbach's a = .82) of this measure for adults with stroke had been established.
Emotional Function
Participants completed the NIH Toolbox (NIHTB) Emotion Battery (Salsman et al., 2013 ) administered via computer.
We administered 15 measures of negative affect (i.e., anger-affect, anger-hostility, anger-physical aggression, fear-affect, fear-somatic, perceived stress, sadness), social satisfaction (i.e., emotional support, friendship, instrumental support, loneliness, perceived rejection), and psychological well-being (i.e., meaning, life satisfaction, positive affect). Higher scores indicate more of the trait.
Cognitive Function
On the basis of an earlier study (Baum et al., 2017) , we characterized cognition in three domains: functional, fluid, and crystallized. Participants completed five fluid cognition tests from the NIHTB Cognition Battery (Weintraub et al., 2013) 100, standard deviation = 15) were used, with higher scores representing better performance. We chose the NIHTB because it provides a brief, comprehensive assessment of motor, cognitive, emotional, and sensory functions and was normed on a nationally representative sample (Gershon et al., 2010) . We reported evidence to support the clinical utility and construct validity of this tool in people with stroke, TBI, and SCI (Carlozzi et al., 2017) .
The Executive Function Performance Test (EFPT; Baum et al., 2008 ) is a performance assessment designed to measure cognitive integration (or functional cognition). It is used to assess which executive function components are impaired as a person completes the following four tasks: simple cooking, telephone use, medication management, and bill payment. We rated the cues that participants needed to complete the tasks successfully while initiating, organizing, sequencing, using judgment and safety, and completing the tasks. Adequate to excellent interrater reliability (ICC range = .79-.94) and adequate internal consistency (Cronbach's a range = .77-.88) were established for survivors with chronic stroke. Moderate correlations between EFPT and NIHTB Cognition Battery scores were found in TBI (rs = −.42, −.50), suggesting that the EFPT measures similar but distinct cognitive constructs from the NIHTB Cognition Battery (Baum et al., 2017) . Higher scores on the EFPT indicate lower levels of executive function.
Data Analysis
We computed descriptive statistics to characterize the total sample (Table 1 ) and examined any differences in sociodemographic characteristics, physical function, emotion, and cognition between employed and unemployed groups. We used x 2 tests for categorical variables, independent t tests for variables with a normal distribution, and
Mann-Whitney U tests on variables with skewed distributions to test for group differences. To correct for the chance of Type I errors due to our use of multiple t tests, we adjusted the a level for each of these analyses from the standard p < .05 to p < .01. We also reported characteristics of participants who obtained postinjury employment to understand any job characteristics associated with taking full-versus part-time employment and working with same versus new employers postinjury (Table 2) . Before regression analyses, we assessed the presence of any outlier by running boxplots. An outlier is considered when any value is larger than 3 times the interquartile range. We assessed the extent of collinearity by examining the variance inflation factor (VIF) to ensure that variables met the assumption of regression analyses. Collinearity is considered high when the VIF is greater than 10 (Kutner et al., 2004) .
To account for unique variances in employment explained by physical, emotional, and cognitive domains, we performed a series of logistic regression models by domains in which we forced all sociodemographic variables as covariates in
Step 1, and we added predictor variables within each different domain in Step 2. Multivariate odds ratios (ORs) in Table 3 show information on the independent domain (i.e., single-domain models). Recognizing the likely multifactorial nature of employment in people with neurological injuries, we entered variables in all domains into a full model, and we still entered all sociodemographic variables as covariates to account for variance in employment explained by all domains. Because variables in physical, emotional, and cognitive domains could be highly correlated, we chose forward selection because it allowed us to keep covariates that had stronger associations with the employment outcomes retained in the final model. We used IBM SPSS Statistics (Version 20; IBM Corp., Armonk, NY) for statistical analyses and set a at p < .05. 
Results
By design, we recruited roughly equal numbers of people with the three neurological conditions: SCI (n = 176; 37%), TBI (n = 155; 32%), and stroke (n = 149; 31%). Table 1 
Characteristics of Participants Who Were Employed Postinjury
Among 480 participants, 122 participants (25%) returned to work after injury; 18% returned to work with their previous employer, including 10% who worked full time and 8% who worked part time with their previous employer. Most participants who were employed within 3 mo of injury returned to their previous employer (see Table 2 ): Fifty-five percent worked full time, and 38% worked part time with their previous employer, whereas 7% worked with a new employer. Participants who resumed work more than 1 yr after injury worked mainly with a new employer: 33% worked full time, and 48% worked part time, whereas 19% worked with their previous employer (p < .001). No statistical differences were found in other characteristics, such as ability to meet job demands, satisfaction with job performance, earnings, or the pace of work.
Function-Specific Domains Affecting Employment
In the baseline sociodemographic multivariate model (see Table 3 ), greater likelihood of employment was predicted by White race, being married or partnered, and having a college education, but it was not predicted by type of neurological injury, age, or number of years since injury. This baseline model explained 11% of the variance in employment. When demographic variables were entered as covariates, better upper extremity function predicted employment; these variables explained an additional 6% (total 17%) of the variance. For emotion domains, individual variables in the negative affect and social satisfaction domains did not predict employment; however, meaning and positive affect within the psychological well-being domain explained an additional 2% (total 13%) of the variance when demographic variables were entered as covariates.
Next, we evaluated three domains of cognition independent of physical and emotional function by entering demographic variables as covariates. Fluid cognition explained the greatest variance in employment (total R 2 = 21%), followed by functional (total R 2 = 17%) and crystallized (total R 2 = 13%) cognition when demographic variables were entered as covariates. Organization and sequencing scores measured by the EFPT and inhibitory control measured by the NIHTB Flanker Inhibitory Control and Attention Test were significant predictors of employment. Table 4 shows results for the full model. Variables did not violate the assumption of collinearity because VIFs were less than 1.8. Greater likelihood of employment was predicted by being married or having a partner (OR = 2.21, p = .018) and having a college degree (OR = 2.64, p = .018). Cognition remained statistically significant, even after multifactorial adjustment. Participants requiring less assistance on sequencing tasks (OR = 0.48, p = .05) and demonstrating better inhibitory control (OR = 1.10, p < .001) predicted a greater chance of employment, whereas crystallized cognition was not statistically significant; it explained 25% of the variance in employment.
Multifactorial Model of Employment
To ensure that we achieved enough power to run the regression, we used G*Power (Version 3.1.9.2; Heinrich Heine University Düsseldorf, Düsseldorf, Germany) for the power calculation, including 39 variables in the final regression model (Faul et al., 2009 ). Given our sample size (N = 480) and a medium effect size (f 2 = 0.15), the study has 99.9%
power to detect predictors at a = .05, suggesting that the sample size provides sufficient power for the analysis.
Discussion
We aimed to identify physical, emotional, and cognitive factors that predict employment after neurological injury to guide health care and policy interventions. The final model revealed significant predictors of employment, including marital status, education, and fluid and functional cognition; specifically, sequencing and inhibitory control significantly predicted employment after injury. Although tests of both functions measure a similar construct of executive function, Flanker-inhibitory control 1.12 (1.06-1.17) <.001
List sorting-working memory 1.00 (0.97-1.02) .674
Pattern comparison-processing speed 1.00 (0.97-1.02) .899
Picture sequence-episodic memory 1.02 (1.00-1.04) .097
Crystallized cognition Negative affect emotion Judgment and safety --
sequencing as measured by the EFPT reflects the capacity to use executive control skills to order steps correctly while performing a functional task (Baum et al., 2008) , whereas inhibitory control measured by the NIHTB Flanker Inhibitory Control and Attention Test reflects the ability to inhibit automatic responses that interfere with task completion (Weintraub et al., 2013) .
Our results underscore the importance of cognitive functioning, especially executive functioning, in employment outcomes. They are consistent with prior studies supporting the importance of executive function on employment for people with neurological disorders (Grauwmeijer et al., 2012; Wang et al., 2014) . In studies of people who received supported employment services, researchers have reported executive function to be an important predictor of employment outcomes (e.g., McGurk et al., 2005) . Education and marital status were identified as predictors of employment for people after neurological injury (Kreutzer et al., 2003) . Emotion domains were not predictors of employment, contrary to research in which depression and anxiety were found to be predictors of employment after TBI (Grauwmeijer et al., 2012) . However, univariate models revealed significant relationships between employment status and emotional functions such as loneliness and perceived rejection. Because this study is cross-sectional, these associations could reflect emotional responses to unemployment instead of factors that may contribute to difficulties resuming employment.
Recommendations for Future Research
These findings provide valuable information about the employment characteristics of people postinjury. Participants who return to work 3 mo postinjury are more likely to work with the same employer, and more than half of them tend to work full time. Early entry into return-to-work rehabilitation programs may improve employment outcomes, although randomized controlled trials are needed to confirm this finding. Tasks such as site visits, worksite assessments, and employer education regarding job modification and Americans With Disabilities Act of 1990 (Pub. L. 101-336) requirements may assist employers and employees to develop early return-to-work plans (U.S. Equal Employment Opportunity Commission, 2005). More research is needed to study the effectiveness of similar programs for adults with neurological injuries. Future research regarding predictors of part-versus full-time employment, and of success at a previously held job, would guide priorities for treatment of neurological populations.
Our results inform the need for cognitive training, especially in executive function, when preparing people to succeed in employment postinjury. The significant prediction of employment with executive function is noteworthy because cognition may be underaddressed in therapeutic interventions. Early cognitive rehabilitation may be neglected after an injury in favor of motor and sensory interventions (Johansson, 2011) . These results support identifying and increasing the use of effective cognitive rehabilitation strategies for people with neurological disorders. Metacognitive strategies, including interventions aimed at building self-monitoring and self-regulation skills, are effective at improving selfawareness and executive deficits after moderate to severe TBI. The Cognitive Orientation to Occupational Performance (CO-OP; Dawson et al., 2009 ) uses problem solving, guided discovery, and verbal self-instruction to help people internalize the strategies they use to deal with the cognitive challenges while they perform activities that demand multitasking. A randomized controlled trial supported the early use of CO-OP to improve performance and remediate cognitive and upper extremity impairment for adults poststroke (Wolf et al., 2016) . These strategies may be beneficial in improving employment outcomes because most jobs demand problem-solving and self-regulating skills (Koenig, 2011) .
Although the findings suggest targeting executive function to prepare for employment, more research is needed to investigate the efficacy of CO-OP in improving employment outcomes for people with neurological injuries. Of course, the requirements of the job and the nature and severity of cognitive deficits are important. Future studies should include people who have varied neurological injuries. The EFPT and NIHTB Cognition Battery should be helpful in identifying cognitive skill level. In addition to therapies restoring cognitive function, environmental supports may be considered to help people compensate for any cognitive deficits. These supports could include the use of smartphones and personal data assistants to compensate for cognitive deficits postinjury (Cicerone et al., 2011) . In this study, notable additions include our t test result indicating a significant difference between participants with and without employment postinjury in upper extremity function as well as our single-domain regression result showing that upper extremity function was a significant predictor of employment. Occupational therapy practitioners play a critical role in helping people with stroke, TBI, and SCI reach their highest potential with regard to their arm and hand functioning. Integrative interventions that include both cognitive and motor enhancement may help prepare them for return to work.
Limitations
The cross-sectional nature of the study design limits our ability to draw causal inferences. We do not know whether physical, emotional, and cognitive functions affect work functioning, or vice versa (especially for emotional function). The design of this study did not permit us to examine how employment changes over time or whether employment predictors change with time since injury. We did not collect information such as discharge location or receipt of work or therapy programs. We also did not examine other physical function factors such as balance, pain, or work tolerance, which may influence the return to work. We did not examine the effect of injury severity on paid employment. In future studies, researchers should examine this factor to learn whether findings can be generalized to people with different severity levels of stroke, TBI, and SCI. Moreover, we used self-reported measures to assess work status and physical functioning. Thus, in future studies researchers should consider using a work performance test and other ecologically validated physical functioning tests to understand people's capacities in real life.
Implications for Occupational Therapy Practice
The results of this study have the following implications for occupational therapy practice:
n Executive function is related to paid employment for people with stroke, TBI, and SCI.
n Employment is likely related to higher functions in task sequencing, inhibitory control, marital status, and higher education.
n Interventions directed to develop cognitive skills may support the return to paid employment for people with stroke, TBI, and SCI.
Conclusion
This study expands knowledge regarding predictors of employment after neurological injury and supports an increased focus on enhancing executive function and healthy relationships to improve employment outcomes. In future studies, researchers should examine the relationships between cognitive interventions and employment outcomes to determine the fluid and functional cognition mechanisms that are involved in employment preparation.
